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As molecular switches, Rhofamily small GTPasesplay key roles in many signal
transduction pathways that regulate cytoskeleton, cell polarity, cell migration,
gene expression,cell growth and differentiation, vesicular transport, and cell cycle.
RhoA, RhoB and RhoC,are three close family members that belonge to the Rho
family and participate in cytoskeleton remodeling. Although they share high
homology in amino acid sequence, RhoB has different function from RhoA and
RhoC. It has been reported that RhoB may take part in DNAdamage-induced
apoptosis as a tumor suppressor gene. In the event of DNA damage caused by
UV or anti-cancer drugs, RhoB expression is quickly up-regulated, which is
important for apoptosis process. Mouse Embryonic Fibroblast cell (MEF) isolated
from RhoB-null mouse had lower apoptotic rate than control groups after UV
irradiationor doxorubicintreatment. Cells ectopically expressing RhoB exhibit
growth retard and are apt to apoptosis. Clinical samples also demonstratedthat
correlated with the malignancy of tumors, RhoBprotein levels were significantly
down-regulated, indicating that RhoB-mediated apoptosis may play important
roles in cancer development. However, the molecular mechanism underlying is
still obscure.
Classical regulation of Rho proteins is dependent on their binding status with
GDP or GTP. Recent reports demonstrated that ubiquitin modification could also
affect protein levels of Rho GTPase and their biological functions. In our research,
we found that, similar with RhoA, RhoB but not RhoC could also be ubiquitinated
by Smurf1, a member of C2-WW-HECT E3 family ubiqutin ligase.In contrast to
Smurf1-mediated degradation of RhoA, degradation of RhoB by Smurf1 have no
apparent effect on the remodeling of cytoskeleton. Interestingly, Smurf1-
dependent degradation of RhoB is essential for DNA damage-induced apoptosis.













subsequently up-regulated protein levels of RhoB that is important for cell
apoptosis. Cells were much more susceptible to DNA damage when endogenous
Smurf1was knocked-down.When Smurf1 was overexpressed, cells were
substantially more resistant to DNA damage. Thus, we identified a novel
mechanism that RhoB degradation by Smurf1 determines the susceptibility of
cells to DNA damage: In addition, our discovery pointed a road for further
research on the molecular mechanism of RhoB-involved cancer development and
potential cancer therapy way using RhoB as a target.
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